Ventilution and Alv Cleaning Iwacilities
For Normal Uranium Jabrication

By W. H. Baumann, C&CCC,Y-12

The fabrication of uranium nccessitates rigid dust coﬁtrol
procedures and effective air cleaning équipment to minimize the
inhalation hazard both inside and outside the workroom areas. Tne
effectiveness of control is evaluated through air analysis wlﬁch in
turn is correlated with urinalysis and integrated with a medical
con£r01 program.

The level of air contaminati_on_reachedl high proportions in the
early part of 1951 in the normgl uranium processing areas which
include the foundry and machining operations. The latter was moved
into erilarged facilities and it was felt that hooding and exhaust
ventilation were needed if widespread contamination 'was to be avoided.

Alter a preiiminary study of diversiﬁed machining operations, it
was decided that the polishing operaiion was the most dusty. Two hoods
were installed and a substantial reduétion in air contamination at the
breathing zone of the machinist was noted.
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In the design of t'n.c facilitics, the contractor provided exhaust
outlets, piping, and exhausters. Also air cleaning was apparent if
operations were hooded since the‘uranium dust would concentrate in | . \
the effluer}t air and might constitute an air pollution problem. Fibrous |
filters were incorporated in the hoods in lan effort to capture the dust
as close to the source as possible. Both hand packed bronze fibrous
“filters and commercial glass fibver filters were testgd and it‘was found
that the former was ineilicient as a.particle- collector whereas the latter

deteriorated quickly under the high filtering velocity. Another objectionabdle

feature of filters of this type is the buildup in resistance with ldéding with

[N

a diminution in the air flow rate thus reducing the performance of the
hood. At this time, a central dust collecting system was considered, and
a reversible jet bag type unit which handles dust from machining operations

as well as foundry operations was chosen.

Since all machines were to be hooded, two standard hood designs were

selected which were acceptable to production and were effective in abating dust .
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part of machinists.,
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G Sprcanding ops tabione vvrer acba
large chips werce found whish could readily setlle in the ducls thereby
(4) Minimizing and partial mechanization of pollshing
constituting a potential fire hamard, A chip trap or incftia] type collector
(5) Reduction in time required to machine parts
was installed as near as possible to the hood outlet, and two small lathes,
(6) Production
on which indentical work was done, were selected for testing. Uranium
Several hoods were installed on large and small lathes, .ond Jduest
loading was higher without the trap, and chip clusters, were found on the
oy bosove e taken b dhe braneh doets o orcas e the st | e .
probe tube of the sampler in the duct. The efficiency of the chip trap is
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about 65% on a weight basis (amount collected was over 200 grams of
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uranium over 400 hours of operation (not machine time), and the unit has

pressure drop of 2" Water Gage when handling 400 cfm. The unit collects
conside?gble coolant mist which is returned to the rﬁachine. A:lso the
device is readily demountable for cleaning at inventory‘.time.
Air-borne contamination was not as greata problem in the foundry
rea as the machining area. The trend is dc;wnward in the general level of |
air contamination beginning with the lat'ter part of 1951 to present. Factors

responsible for the reduction in air-borrne uranium are:

(1) Improvement in techniques (handling of material)
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© (2) Better housckeeping
(3) Renovat.ibn and improvement of existing source
ventilation | -
(4) New equipment
(5) Production
Exhaust air ventilation from the hoods in the foundry were cleaned
by AAF Multiduty units. These units discharge at robf 1ev¢l and constitute
a potential hazard since air intakes are near. On several occasions, the
units were without oil, and consi;ierable quantities of uranium were dis-
chafge@ on the roof. The units required considera'ble maintenénce and the
cleaning operation, once monthly for inventory purpoée, was very messy.
Dust loadings wére light} and averaged about 5 gr/1000 £3,
The AAF units will be dismantled arid all dust laden ventilation air
will be passed through bag {ilters (self. cleaning type). The outlet from each
exhauster (A27 units in all)} whizh handles contaminated air from a given

number of onerations will discharge into a piping network proportioned to
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handle air at a velocity of 3000 fpm. The air from the main will éplit into

two streams (150, 000 cfm) and each porlioﬁ distributled through a {ilter house

containing 64 wool felt bags (white virgin wool, 20 oz.,by American Felt Co.)

N

.18" in diameter and 19' high with a filtering velocity of 30 ¢fm/sq. ft. ‘ba;g

surface. | A 150, 000 cfm (300 HP) exhauster will handle air from each bag
filter at a negative pressure of 7" Wd, and both units will discharge into a
25-1t stagk.

A bypasé damper is installed in the.system to insure a negative pres-
sure of about ‘2" WG in the main duct work. In the event that the exnauster
fails and a positive pressure is built up in the system, the Eypeiss damper
will open .and an audible alarin acti4vated.

The dust coliectors cosf $58, 000 and bags (non-treated with adjust-
able blow rings) about 315, 000. 'I‘otai éost of the system is $1. OO_'per cim.
(Interior of duct work has a prime cgat and enameled). The system is still

under consiruction and should be completed by November 1.
{

We hope to get some information on the performance of the system
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when it is put into operation. This system should complete ventilation,

air cleaning and hooding at normal uranium opcrations.
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